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(54) TRAY SUPPLYING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a tray supplying 
apparatus which can speedily detect the presence or 
absence of trays and the state of mounting such as 
displacement and the like with a small number of sensors 
and can notify the operator. 

SOLUTION: Left sensors 36 and right sensors 37 are 
provided respectively on either end of the side opposed 
to a lifting box 21 of a supply stage 22 of the tray 
supplying apparatus 35. After the operator mounted 
trays 23 on the lifting box 21. the lifting box .21 is 
continuously moved from the starting point to the 
endpoint and the trays 23 are detected by respectively 
two sensors at ten points of placement between the 
starting point and the endpoint at 0-5 mm, 10-15 mm,..., 
90-95 mm. If both the sensors are turned on, the tray 23 
is properly placed on the shelf. If both the sensors are 
turned. off, there is no tray 23 on the shelf. If only one of 
the sensors is turned on, the tray 23 is displaced on the 
shelf. In response to the proper placement, an LED lamp 
corresponding to the shelf glows. In response to the displacement, the LED lahip flashes and in. 
response to the absence of trays, the LED lamp does not glow. 
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iS$ti?.±f3©;£-fe>it3 5:5t>'fe-fe>it3 6ii>(tb 

■tr>-y-3 5^^yt*-fe>-9-3 6{±Jt{c#|^xK>;'<^;^2 1 
*tbffl^S<]Cffiit^t!j-r5o 
[0 0 4 4] EI 5 (i. i 5 Mx-f S« 
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§§gB®«^0«ifJS:^s-rilIT-fef3. |H]ia(b) {i&-tr>-9- 
3 6St>'*-fe>-!t3 7®||j<^©fiaj$:^^-rEI«T-feS„ 

1^. El 6 (a) ts^-rfi?!i(i> mM%m.f!^ibT»m^mLW.% 
T-i^»;-r-5fl^^i^'y^;^2 2 3©^«tt« 

iix :£-fe>-!t 3 6®t^^P^S®fl©liC:S;th-;&-b>-it3 7 
J; Sl^^n^*®f»D LED^>732 ®;S^T0!l 
<£^bTV^:5, 

[0 0 4 5] ±f3©E15St;fEI6(a),(b) ?fefflV>T. 0 

4 tc^s-r hi- -Y ^mmm. 3 5 ® ^ wM^mcDmm^ 

43 tt t 2. § a5J.B^ t- S o 

i^. C®»-&^,. #^plt<>i7^2 1®1 OmmF^PST-l 
OIS®W— ;HlB{c(i^ lg^*5J;-e5mm® M/'T 2 3 
*^ R(f^®{4S®«B{^«6S •iR§-r'<<:t^l/-^'tcJ; 

[0 0 4 6] $feT. 2 1 S:®.-i^{5igA»^i^ 

Hfe-b>-t^-3 6StK*-b>-9-3 7$IMK)bT*^®^^ 

a5*^if>^^M*f^-B-x S)feSB3 3-2®mij^^«6-r-s 

(XT^^yrs 101)0 

[0 0 4 7] Wi^. \(ow^mLm.-ts^<o^ 

i&iP^j^teSS'T:© 0 mm~ 5 mm©F^, 1 0 mm~ 1 5 
mm©F^^ • • 9 0mm~9 5mm©P^©l OSifilf 

©v^-r^^©ffig^c:•fe>■y-3 zmi^z 7*s^^6bTv^s*» 

S^^^o ^-r*l5!J{c:Omm~5mmF^-ffei>A='SA>S 
WJ-Ti. (y^T^'vrS 1 0 2) „ 
[0 0 4 8] C®Jl-&t,£-fe>1^3 6 2fct>-;&-fe>-y-3 7 
2 1 i;®ffl*ffl«JttBM^{±, SH^:4t>>;^ 

X 2 1 ^w^^Sj^-b-s u 7 h^igibf s^-^®3i> 

3-<5^A>^ft?, eta fCbt •fern <. *7S:. #^:^>i'^;^ 
2 l®iiJStB#fP^A^e)5}<to•^.J:a^::b-C^)^v^o 
[00 49] :i®J;o{CbT5l<«)e.nS;fe-fe>-9-3 62fc 
y::&-fe>it3 7 2 1 i:®ffiMe^<vieMt^ 

«is aiO{i<e:>-r O mm~ 5 mmr^T-$> S r ASJill^tV 
S (S 1 0 2ASYe s) „ ^^^^C^V^T&-fe >t^- 3 6X 
{i;fe-fe>tJ-3 7®tt*i<Sr«S'J-re <^7.7-v^2, 1 0 
3) o ^ti.t>%. &-iz>V3 6SV:&-fr>-y-3 7®§^ 
gP*^ ^>feg|5*^5>®{fS|f3fe® hL/^- 2 3A^f>®SWS:§ 
tfC ;t > t :& o T V ■> S 2 *^ -fe > it ® tii ±» S: *iJSiJ -r ^ 

[0 0 5 0] ^bt^ :fe-fe>-9-3 6't);&-b>-tf3 7 •few 
tC3r>T-Stt{S (S 1 0 3T-:fc:feitON) , ^ISS® 
V-JumiZ l-U-i 2 3A5iEb<^S$n-CV.^®ffe 

t). ci®i^^{i. ^i«B©U'-;i/«i{c^/i£;-rs^i||: 
5) o 

[0 0 5 1] -ttaiDib. EI 6 (a) (±:i®J®^®tt^*^ 
bT*5»)^ miSg©LED^>7'3 2{C*)-/iSt-S:fe;^ 
®V-;i/fflS (^0S^) {C(±M/^ 2 3 (2 3- 1) 
^^ntv^ix, lilS(a) •t-:fe-b>-y-3 6®t^»^aE®«i 
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mm^tix^^^ (23-1) (D^^mt(D^m 

i:$r«bTV^:g)o ^tz. ^lSa(Z)LED^>:r3 25: 

[0 0 5 2] ^bT. ±l3mS®^> ifc(Z)5[ia:>^7^^^>^ 
T*&^E5T-}ilI1^5^#B&bfcX5=-^y:/S 1 0 6WI^(>D 
Mat-^fTt"^o C(Z)ll^^*ffiSbTV^^:^5^^;^7'S 1 
0 6®mS:6^e>X7^^;/rS 1 3 7*T*CDiflS{i> EF^ 1 

0 mm-^ 1 5 mm^^^ * • 8 0 mm'-- 8 5 mmr^OD 

^dI^bTV^:g>y?.7^^^7"S 1 3 8-S 1 4 1 (Z)®llttE 
P^9 0 mm'-- 9 5 mmracDe^<Z)@3ftC5^i^£;t*^^^tST• 
fe ^ o 

[0 0 5 3] :iix^(Dmmit.s &^y^z QRri^-^zy 

■y- 3 7 h^n-^^-y^T. 2 1 ^^®ffl?*e<]ffiBII«d«*ii 

ff bTc^<;e{fr-s»)> ^®ffeB:;^7^<vrs i o 2~s 

1 0 5 hmmcomM-n^^o 

[0 0 5 4] -ttat^-ti,^ ^mifi^^'r^^ys 1 4 2^T— 
MLT. Bt>-;^5^^y:rs 1 0 2*>?>(Z>II2[hIBW^©M 
amiagtcisv^T. ±§3©^7^<;':7"s 1 0 3hi^«®«ia 
T-fes;^7">y rs 10 6s T.'Tvys 1 1 0 3Z.(±:^5^'> 

7°S 1 1 4^C43V^-t^ -b>itt?it-r-2> h V ^ U^^(D&. 
Mt^EKl Omm~ l 5 mmM. EM 2 0mm~2 5 m 
mP^XiiEF^S 0mm~3 5 mmHT-$)5 c i:*sflSiJ^ 
iXs ife©:5;5^<^7°S 10 7. X5^>y T'S 111 XttXT^ 
>;;rs 1 1 5-rN ;fc-fe>+J-3 6St>*;6-fe >1t 3 7 ©Of 

F) . ^asi. ll3Sgxtt^4SgcDU-;bffliic{i 
-;ufflicM^5-r5ll2Sg. ^3»ax{i^4Sg®L 

ED5>r3 2^i.■^!):TL■'&V^„ 

[0 0 5 5] iII6(a) ®^2~||4#a®LED^>r 
3 2{±. :ico}^^(D^mt:mLXfit). ^ne.^2~» 
4||i®LED^>r3 2 ^a3tL•r•^UTV^i>©{i^«*T 
bTViStt^^*LTV%S<, 1^. ||5SgCDLED^> 
7*3 2 tC^^Sf €. U-)Um i^mm) ttt h Iz-f 2 3 

(2 3-2) 4siEb<^#$nT43»). d i:tc*tiS 
bT^5Sg®LED^>r3 2AS^^;):TbTV^5. CtV 
{is ;^7=->>7'Sl 1 8T-EP^4 0mm~4 SmmF^T-fe 

^ztifimsn^n. T.y'^yys 1 1 9T-;fe-fe>-y-3 ezi 

;^7^';'rS 1 2 l©;^5!LSAS^t$tlfciiSmT'fe 

So 

[0 0 5 6] ^bT. ife®^^!lSiil^(CiSV^T^ ;^7^<y7* 
S 1 2 2 TEF^ 5 0 mm~ 5 5 CI i:#WJ 

^tlSo St-. i>:®y^7^>;/7*S 1 2 3T--b>it®ttffi*5 
tc-b>V3 6X(i;&-fe>-b-3 7 0VAm*^-:5A^;?)->T- 
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ffe**S;t7T-fen« (>i-*©fl^*iON) . 06(a) ®l|6 
SBS^>'m7SS^ct'^^T^«^^^Tv^s hu^ 2 3 

(2 3-3) ©=K®T-3fe!3. Clca-^fi^^T^^^/T-S 1 2 
4T-m6Sg©LED^>r3 2ASji^M«?N$nSo 

[0 0 5 7] HlCs *®i!!LBiP»B{C*SV^T. ;^7^';'7'S 

1 2 e-r-EP^B 0mm~6 5 mmP^ffeS :i iiA^WJ^ 
n> ifeCXT^-yrS 1 2 7T-*-b>1t3 6 A5;t7T-^-b 
>1t3 7*S:t>T-$>Sfc» (>t;5®(5^0N) . ;:^7"^v7' 
S 1 2 8T-^7Sa®LED^>r3 2ASj;SM*^N$n 

10 So 1216(a) ^C:^^V^T^6#a^fct^•m7*@©LED5 
>7°3 2 ^/N^j/^^V^T-^bTt-iSCtts dn?>©LE 
D5>7'3 2 A^"^Mb-rv'>-i)di:^SbT</''S, 
[0 0 5 8] Cl®J;3fC. *0iJ©hH'«i|&^g3 5T- 

2 3 4^«^. 2fi®-t>-y-3 3 6;5l>-3 7^fflt^E.-o 
bT-JS{C^^$-M-S:e»t©^figTN hb-f 2 3*siEb 

20 ±Tvi-rtixmm^tix\^^^tm. "en^msifim-o 

T^^^^■r^^S 2r3©i/— ;i/ffiB{c:MJiS-r5 2o©LE 

[0 0 5 9] Z-tHzJ:*), :t-^l'-4'tt#P^4ty^v^ 2 
1 {C bH' 2 3 ASiEb<^«^tlTV'.S*^. feSV^{ii: 
©flSOhV-f 2 3*s^ofctt«T-^«^n-rv^S*>Sig 

[0 0 6 0] 1^. ±tmm<DMmxi,A. #^7k>>^:;^© 
^-;i/«B«K:?*/©-r s LED ^>y^}^^y.it!^m^^ 

xhu^omm^m^m.mi.x\.^^tfi. h]y^mm^m 

©«S^^g{3«^^#5 <fc a iZ bT Av^o 
[0 0 6 1] 

[^H^®3aS] ti.±s¥*fflt85iB3bfc<tdtC. *^0Jti 

a-rti^©^«ttffi&ffi^*-b >-y-«fiE-eiS«f^*^(±s b 

T^fflt^^piigs$r$g^p-rs©-t% a5aig«#*«®M<(§iiu 

{Ci^-p h b ^ ©^^ttffiSriEt- ' t g 5 J; a C 

40 biS-r'5:i:©*^©»*»S<'^li*s^^|^^<,S:oTgPS 

iS«4f^«©tg^ASfsi_t-^§, 

[maoM^'&ijB^] 

[n 1 ] (a) {tm 1 (DmrncowMiz^i-f^b v v-^mmm. 

(b) (ihH'#t^SB©titi^X7^-i^©^!^^5Cf3i±SbT 

m-rnmm. (c) {itt$&;^7^-i'tffiis^ns-b>-b-© 
[02] %i(ommo:)Wim^ii\f^v\y-(m^^m<DY 
50 ^m-lryv—^^—hXh^o 
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TTstms (b) tt-fe>1tCDS3f^©«?!l>&^-ri2I*T-S?.o 

[04] m2(D^m<Dmmi^inf^h\y^m^mm.(Dm 
[HIS] m2(DmmcDmmizinf:hh]y-(m^mm(Dh 

[06] (a) {tm2(Dmm(Dw^micfHf?>hiy-(m^m 

[0 7] (a) M^'f««&^M©IEa0. (b) (± 

■^©fiiH0. (c) im^cDmm.^mirrzi!dumti/'<i-^ 
m*)m^X7jk-tm. (d) {iM^-r icy^u^:/ hsr^icwf^ 

m 8 ] (a) timi(D V u^mts^mm:t^^s,mmmst^ 
mi^^ntzikm^wi-tiEmms (b) ti^(DmmMX'& 

^ o 

[^?F^®i!iH^] 

1 M^-fW^&^g 

2 IKK/gp 
3 

4 Si 
5 

6 m-p^ 
7 

8 'J7 h 

9 #^7tt>^^:^ 



12 



10 



11 M^-f 

12 y^l'-y h 
1 3 a^SBS 
14 7 

1 5 3Sgg|S«^S 

1 6 

1 7 wmm 

18 #||^>yK 

19 Ttf'T K ;U 

2 0 Mx-r^ti^^a 

2 1 M^i-iRSSB 

2 2 #t$&X7=— 

2 3 hU"f 

2 4 /1l/>yh 

2 5 S?a5ffi 

2 6 a. 2 6 b ii-^ V U~JU 

2 7 nis&a^ 

2 8 MyX;!/ 

20 3 1 ^S,m^i3±^y h(D^Shm^a 
LED^>7" 

1 ^^ep 



2 9 

3 1 
3 2 

3 3 
3 3 

3 3-2 S^gp 

3 4 i^m^ 

3 5 hP-f 
3 6 ;fe-fe>■t^ 
3 7 :&-lr>-y- 



[04] 



[0 8] 
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B S ^ 



(b) 



(8) 
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[113] 



[BI5] 



23 





B 




1 








1 







(a) 



(b) 





" — 


ooc 


3 
4 


• 


6 


o 


« 


o 


7 


o 


a 


o 


ft 


o 


10 



-32 



9l 






1 


0mnj'*'5fTffn 


ON 


2 


1 0il*!!"* 1 5nwf) 


OFF 


3 


2(hi[iii'^ 2Snim 


OFF 


4 


■MmiTi'*' 38nim 


OFF 


5 


40min"'4Smm 


ON 


6 


5(VniTi ""^SS'ifn 


OFF 


7 


^ttrifn 6 Snwn 


OFF 


8 


70ii»n'** 75rnm 


OFF 


9 


SOMni'**' SSmrn 


OFF 


10 


SOmrn'^Barnm 


OFF 



lOOlfimdCT^llinft 





23-9 



(a) 



« 


(M 






1 




ON 


ON 


2 


lftnm~ 1 Sfnm 


OFF 


. OFF 


3 


20nim'*29inni 


OFF 


OFF 


4 


30rnm— 35mm 


OFF 


OFF 


5 




ON 


ON 


6 


50riiiii"'99nvn 


OfJ 


OFF 


7 


60im 1 ^ 6Snwn 


OFT 


OK 


8 


70iiNii"''7Bnim 


OFF 


OFF 


9 


B0rnm~a5mrn 


OFF 


OFF 


10 


90mm— 95mm 


OFF 


OFF 



(b) 



